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Just Ready to Leave 


When the twin 400 H. P. motors of a Glenn L. Martin 
Airplane burst into motion with a roar there is launched 


into the air a competent and practical 
machine which has the best records of 
any flying machine in America. 

The Glenn L. Martin Plane is faster 
than any other machine of its weight 


and will get altitude more quickly than 
any other machine of its size — in ad- 
dition to which no other machine 
enjoys so enviable a record for en- 
durance and reliability. 
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Germany and Aviation 

T HE recent announcement by the Conncil of Ambassadors 
(hat the treaty restrictions on the manufacture of 
German aircraft are to be lifted on May 5, is one of 
the most important events of the present period of the devel- 
opment of aviation. Germnny has occupied a peculiar position 
in the development of aircraft ever since 1914. In the con- 
struction of lighter-than-aircraft she has excelled the efforts 
of the rest of the world. This is because she has always 
placed great confidence in them while the other nations have 
been somewhat doubtful as to their utility. 

In the lienvicr-than-air field, German designers have been 

ado went into effect during the war. The lack of materials 
forced them to develop many ingenious expedients, while at 
the same time many valuable lines of investigation were 
absolutely closed to them. After the war the Allied aircraft 
prohibition that lias been in effect until Germany complied 
with her treaty obligations, virtually stopped any new con- 
struction to date. 

The terms of the Versailcs Treaty prohibit Germany from 
having any military aircraft and very greatly limit her sea 
fleet. The enormous tonnage of merchant marine that she 
has been required to turn over in payment for the allied ahd 
neutral ships wantonly destroyed during the war, has inclined 
many influential Germans to the view that she 'rill have to 
take to the air if she is to regain her lost commercial prestige. 
The combination of these factors has resulted in the produc- 
tion of some remarkable commercial aircraft designs. 

There can be no donbt that the various German aircraft 
manufacturers will attempt to sell airplanes abroad. There 
are many who feel that the Americas and in particular the 
United States, are tlie most promising fields for exploitation. 
In this country foreign airplanes are subject to a high tariff 
and aro required to pay for patent licenses. It is a serious 
problem and one worthy of very earnest consideration by all 
interested in the American industry, whether or not the low 
operating cost of the German designs will not far outweigh 

change and the cost of foreign labor. It is certain that 
from the operating cost standpoint, war surplus machines 
will be hopelessly outclassed in regard to their nse ns transport 
machines. 

The more general aspects of the revival of competition are 
also to be debated. There are many people who feel that 
the removal of the restrictions constitute a menace to civili- 
zation on the ground that the machines to be constructed will 
constitute a potential air force as the manufacturing facili- 
ties can he readily diverted to war nse. It is an old adage 
that states that competition is the life of business. There 
can be no doubt that German competition will greatly stimu- 
late manufacturers both here and abroad toward new de- 
velopments. 


“Results, not Reasons” 

A T a meeting of publishers recently held in New York a 
speaker was emphasizing the value of actions as con- 
trasted with words in all forms of endeavor. He 
mentioned among others that General Mason M. Patrick, 
when Chief of the Air Service of the A.E.F., had a sign over 
his desk which read: “Results, not Reasons.” 

At this time, when the Air Service is becoming every day 
more important as a factor of national defense, it is of interest 
to know that the present Chief of Air Service has such a 
forceful and direct slogan. It is hoped that he will not only 

signs may he found over many other desks in the Air Service. 
Air Surveying 

O NE of the greatest advantages that aircraft offer to civil 
pursuits is that of air surveying. Surveying and 

ness despite the present cost. Nearly every transfer of title 
to land or new construction requires a survey. Large areas 
of the world arc practically unmapped because the cost is 
much greater than the information is considered worth at the 
present time. Many times the lack of information brought 
about by this condition results in serious losses that are not 
realized until long after the project is completed. 

Air mapping is able to furnish accurate information at a 
eost far below present ground methods. Many times a set 
of carefully chosen oblique photographs of an area will tell 
more than the usual preliminary ground survey eonld ever 
show. Then a mosaic can be made that will show all the 
features in their proper places and at the time the survey 
was made. Many projects have to be laid out from a 
map that was made many years ago. There are portions of 
the country that have not been mapped for thirty years. 

The principal use of air surveying at the present time is 
for supplying the up-to-date details on existing maps, such 
as city planning projects. This is due to the ignorance of the 
public rather than to any defects in the work. As times goes 
on the field will widen. One branch of surveying that air- 
craft are not very active in at present is contour mapping. 
There arc many indications however that several groups are 
on the way to make this a practical proposition. 

Progress in Helicopters 

T HOSE of our readers who are interested in the possibil- 
ities of the helicopter, will find an instructive account 
of the present state of its development in this issue. 
The author of the article in question, M. B. Sellers, during the 
war was a member of the Naval Consulting Board, and in 
this capacity he has made an exhaustive study of the question. 
His article affords an excellent introduction to the subject. 
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Requirements and Difficulties of Air Transport 

Former Manager of A. T. & T. Air Line Reviews the Situation 
In the Light of Three Years’ Experience on Channel Service 
By F rank Searle 


It is not very far from twenty years now since the first 
airplane propelled by an internal combustion engine was made 
to fly. The science and the art of aviation received an in- 
credible impetus during the war, and now- after three years of 
peace wo have sorrowfully, and perhaps shamefacedly, to 
acknowledge that we have not yet overcome and mastered the 
problem of serving mankind by air transport. But, like every 
other phenomenon, at first glance startling, there is an expla- 
nation of this failure, or it' yon prefer to call it so, the very 
qualified success of civil aviation. It is our business to end 
this failure, to complete this success; and I suggest that the 
right way to begin is to visualise as clearly as we can what are 
the essential characters of the problem, because when we have 
analyzed and stated these we shall see clearly what the obsta- 
cles are to their being practically met. 

Essential Paints of the Problem 

These requirements are obviously of three kinds. First there 
are those proper to the vehicle you propose to employ; these 
group themselves naturally into the requirements of tile en- 
gine, as a source of power, and the plane, both as a device 
for rising into the air, staying in the air, and descending from 
the air to the land in n satisfactory way; and as a commodious 
and pleasant vehicle for the accommodation of travellers. 
Next, bearing in mind that it is a question of transport we are 
considering, there are all the problems involved in bringing 
travellers from their homes to the flying machine before it 
starts, and delivering them from the flying machine, after it 
has arrived, to their final distinction. And lastly — and it is 
these requirements which govern the whole problem — -there is 
the question of giving that rapidity and certainty of service 
to the customer at a price which he recognizes to represent 
the advantages offered, and this without the apparatus and 
the organization costing more than the travellers are able to 
pay. Stated in another way, then, the requirements fall into 
three groups which should lie called the technical group, the 
organization group, and the economic group. 

The ideal airplane for civil transport must consist of an 
engine on u : liich the undertakers of the transport service can 
rely, not only for steady work, hut for long work at a reason- 
able maintenance cost. The vehicle it propels must take the 
maximum load with the maximum comfort, the limitation in 
each case being the si>eod. certainty and safety, u-ithout which 
air transport can never become a commercial success. And 
the rost and upkeep of both must he reasonable. 

Our three years’ experience of civil flying since the war 
show us that there is not in universal use today the engine 
which meets the requirements I have set out. The explanation 
is not so much that these requirements have not been under- 
stood as that at the time when civil aviation became for the 
first time a possibility, the argument for experimenting with 
makeshift gear was irresistible, the attitude of directors and 
others in aircraft manufacturing firms soon after the time of 
the Armistice when they, in moments of apprehension, turned 
their minds to air transport. This apprehension must have 
been genuine and severe, knowing that the government aircraft 
orders were ceasing and that something would have to be 
done, and done quickly, if the huge factories were to exist 
even on a much smaller scale. 

The Airplane's Expensive Origin 

It must be borne in mind that at the beginning of the war 
the science of aviation was so young and the necessity for 
aircraft so great that both the management and the technical 
staffs of aircraft manufacturers were intensive productions, 
and from the beginning of the war to the end of it, were 
fostered on expensive lines; while at the same time the man- 


agements and technical staffs of other and more slowly de- 
veloped industries were all fully occupied and necessary in 
their own particular sphere. 

Another very great factor was that these intensive stalls 
were reared in an atmosphere of forced production with very 
little regard for economy either in personnel or material. It 
is not very- surprising, therefore, that when they made their 
momentous decision to go into aerial transport they went 
ahead on what to them was their ordinary business methods, 
namely, of extruvagenee in men and material, and, instead of 
enlisting new men and material, carried on with what existed 
at the moment. 

Their first thought seems to have been to transfer war 
machines and men to the transport companies, the majority 
of both being not onlv unsuitable but detrimental to the very 
progress they were sd anxious to foster. The designers, too, 
who are I he aerodynamic and theoretical people on whom we 
rely for flying efficiency, had not the advice of people with 
practical transport experience to guide them as to the re- 
quirements of a commercial transport service; they had only 
the advice of those whose experience was limited to war flying. 
The tendency of the designers themselves, quite naturally, 
was also influenced by their experience having been gained, 
one might almost say cntii-ely, in the design of machines for 
war purposes. My critics will no doubt say that it is easy 
to be wise after the event, but if we examine the problem they 
lmd to solve it will be admitted that any authority on trans- 
port for profit would have provided different men and different 
machines. 

A transport man would have at once gone into the daily 
overhead charges per machine, in which would lie included 
such ordinary items as depreciation, insurance, interest on 
capital and management and office charges, and these, plus 
the net Hying cost per mile, would give clearly the number of 
miles per day per machine which have to he flown in order 
to break even, assuming the average normal load of other 
forms of transport. 

Making Airplanes Pay 

In spite of the ease with which such figures could have been 
obtained, at the time I went into business (which was twelve 
months after air transport had been established) I was told 
by one of the highest authorities on flying — a man who had 
gained a very high reputation during the war, hut who had 
onlv- war experience and no commercial experience — that an 
airplane could only fly 250 hours a year. This means approx- 
imately 70 miles per day; therefore, at 50 per cent load, a 
four-seater machine, charging Is. fid. per mile per passenger, 
conld not possibly earn sufficient to pay its overhead charges 
— this figure represents an £18 fare to Paris, at which price 
passengers could not be obtained. Nor could they be obtained 
at £15. At £10 they liegnn to appear in small numbers, and 
at ffi we find signs of real interest. In addition to this, not 
having worked out and appreciated these fundamental figures, 
firms employed a far greater number of machines than were 
necessary to obtain even the above unsatisfactory figures. 
On the other hand, one must not lose sight of the fact that 
but for tlio : r heroic efforts and the colossal lass of their, and 
other people’s, money, civil aviation would not he where it is* 
today: though had they found the money and given the prob- 
lem to some firm who had been successful for many years in 
mechanical transport, it could have been today on a much 
sounder basis than it is. 

The operation and maintenance of their machines was 
carried on with lamentable lack of knowledge. For instance, 
while they employed a vast number of machines for the ser- 
vices which were maintained and on which the overhead 


charges went on daily, there was a very serious shortage of 
spare parts and spare engines, and, in consequence, machines 
were lying idle while their engines were being repaired, which 
meant that they were not only losing their earning capacity 
but that the overheads of about £4 per day per machine were 
going on for two or three weeks. 

Again, little or no equipment was provided for doing re- 
pairs and inspections expeditiously, whereas a small capital 
outlay in this direction would have saved hundreds of pounds 

Again, none of the executive heads of the concerns held 
ground engineers' tickets as granted by the Air Ministry*. 
These were all held by mechanics, so the decision as to fitness 
or otherwise of a machine was in the hands of the workmen, 
whose word was final. It should, of course, have been imper- 
ative that those in charge held the necessary qualifications 
required by the Air Ministry. 

In addition to this, the facilities for carrying on one’s 
work al Croydon were very poor since in many cases the 


machines of various companies were mixed up in one shed 
and machines had to he constantly moved about in order to 
accommodate others arriving at odd times. Also, no bulk 
gasoline storage tanks were provided, which meant that big 
quantities of gasoline had to be man-handled in tw*o-gallon 
tins, whereas a little forethought would have saved all this 
labor and at the same time saved 1‘od. pier gallon on the 
price of the gasoline which, considering the quantities con- 
sumed by nirplaues, amounts to a considerable sum at the end 
of a year. The Air Ministry had considered the bulk storage 
question, but had -helved it roving to the fact that during the 
next three years they might have had to shift it to a more 
permanent spot. I mention this to show that the people 
handling air transport at this time were lacking the commer- 
cial touch, since in this case an expenditure of £500 would 
have saved £750 the first year. 

Again, at this period the meteorological information was 
mostly too late and too meager to he of real service, and the 
wireless installations were very ineffective. It was the same 
with the Air Ministry as it was with the companies — they had 
not the experience to differentiate hetween the essentials and 
non-essentials of air transport, and consequently often spent 
money unwisely from this standpoint. One must admit that 
tile Air Ministry worked exceedingly hard in the interests of 
air transport, but they were guided by chance and not by 
experience, and I feel sure there must have been someone in 
the marine or road transport business who could have given 
them the guiding principles of their own business which would 
have been useful in air transport. 


In the past air transport companies were in the habit of 
carrying all their passengers and goods to and from the 
airdrome ( which cost them over £1 per head or 10 per cent 
of the fare), and also of giving 10 per cent commission to 
the various travel offices for booking a passenger by air. This 
again is excessive, and such offices should not expect more 
from air companies than from railway or steamship com- 
panies; in fact, in order to foster the business, they should 
be prepared to accept less. It is these heavy unnecessary 
charges that must go, otherwise air transport must fail. 

Now with regard to air passenger organization. The cir- 
cumstances proper to all other forms of transport are proper 
to transportation by air. Nobody would make a success of 
the finest and fastest Atlantic steamer service that science can 
conceive or genius supply if the rapid and luxurious ships, 
we suppose in existence, started from some inaccessible port 
in England and arrived at some destination in America ex- 
traordinarily inconvenient to those who wish to go to the 
centers of population. It is not a counsel of perfection; it 
is simply axiomatic that the airplane, like the express train 
and like the steamship, is not a sclf-suffieent vehicle as, for 


instance, is the motor ear. To get to the train you have to 
use a carriage or car to take you to the station ; when you 
arrive at your train destination you have to have another 
vehicle to take you home. If you leave England. and live in 
London you have to take a train to the port from which the 
ship starts. If you arrive in New York and your destination 
is Chicago, you have to take a train from New York to 
Chicago. In the first case the carriage and the cab, and in 
the second case the train service, are integral factors in the 
journey. Now so far ns civil aviation is concerned, we have 
neither in England nor in Paris a starting and landing point 
for airplanes which is served by cheap, commodious and 
punctual train services; for that matter they are not served 
by train services at all. Secondly, to go back to our first 
comparison. If you are going from London to Liverpool, 
and thence from Liverpool to New York, you can drive in a 
closed carriage to Euston where there is a comfortable station 
and waiting rooms affording complete protection from the 
weather, and when yon get to Liverpool the train runs along- 
side the steamer, and you go along a covered gangway to the 
ship. It is only a few years since the trains started running 
alongside the ships at Liverpool and other ports, but it was 
realized what an important advance it would be, and bow much 
such a service would add to the comfort of passengers. You 
can hardly expect the air service to be as comfortable as the 
■train service until some such amenities as these exist at the 
starting and landing place. At present there is no means of 
getting to the aviation ground at Croydon at all except by 
car, and arrived there, there are neither waiting rooms nor 
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d for the comfort of 1 . 

y hundreds of yards, often through 
) reaches the vehicle in which he is 
lodden feet to Paris. 

_ __ention only the rudimentary shortcomings of the air 
service as it exists today, but obviously we cannot hope 
for flying to be a regular feature of normal travelling life 
until this form of travelling includes— I will not say the lux- 
uries— but these mere mitigations of discomfort which we all 
take for granted when travelling by train or steamer. 

Importance of Terminal Connections 
And here another point must be considered. One of the 
' troubles in connection with flying today is not 
e traveller has none of the comforts and con- 
it he is accustomed to in other forms of travel- 
ling, but he is put to enormously greater expense because of 
the absence of facilities which surely could be supplied without 
undue cost or risk. It is, in my opinion, simply absurd that 
there should not be a regular service of trains to a platform 
r unni ng alongside the plane at the airdrome, so that within 
a quarter of an hour of saying good-bye to his friends in 
London the traveller should be seated in his airplane and 
ready to start; and that there should not exist in Paris a 
service of exactly the same nature. Apart from all other 
question, this provision for the comfort of the traveller is an 
indispensable condition of successful commercial flying. 

The question at once arises ns to who is going to provide 
the railway facilities to the airdrome. In the first place, an 
airdrome should not be chosen which is cut off from the 
outer world either by distance or lack of communication, 
and if the ideal airdrome necessitates such glorious isolation, 
then the Government must subsidise some railway company 
to provide the necessary connection. But for the Government 
to choose an isolated spot for an airdrome and then sibsidize 
air transport companies by a subsidy on gross takings from 
passengers who cannot get there is, of course, absurd. 

Now when it conies to the economic side of flying, this 
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***■ 1 between Croydon and Lympne, and they should insist upon we are on the wrong lines still trying 

F ot I the French providing one near Abbeville and another near a wood propeller, which twists and sti 


that five minutes of taxi-ing c _ 

than ten hours’ flying. Separate accommodations should be 
provided for each company, with a common shed for “casuals.” 

If the Air Ministry are to continue to act Trinity House, 
as they must, they must accept the responsibility of persuading 
adjoining countries to do likewise, so that night flying may be 
made as safe ns daylight flying. On the Paris route there 
should be two lighthouses between Croydon and Lympne, 
and three or four between Paris, La Plage and Le Bourget. 

In regard to the Air Ministry acting as the equivalent of 
the Board of Trade and Lloyd’s in marine matters, I have no 
objection to their doing the former’s equivalent duties, but 
with regard to the latter I do feel that the time is here for 
owners, builders and underwriters to get together and form 
some sort of Lloyd's Committee so as to keep the Air Ministry 
advised of their requirements. The question is one of the 
utmost importance. The Air Ministry lias not yet the com- 
plete confidence of business men, and it is necessary for them 
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provide a good take-off in every direction and provide good 
re-landing possibilities during that period of flight just after 
taking off. The sheds should be on the lee-side of the air- 
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I will now turn to the subject of airplanes and engines a 


„ o faulty design in the first place. 
It is no use a manufacturer selling a batch of engines and 
after three months admitting that the compression is too high 
and offering to supply new sets of pistons for £60 or £100 
per set ; and then after another three months admitting that 


wood propeller, which twists ai 
working. 

The continued use of the pneumatic tire surprises me. I 
feel sure that a solid-tired wheel can be designed which wil 
transmit safely all the shocks and forces to the undercarriage 
must damping gear, and yet not be too heavy. The Germans used 
after wooden tires during the latter part of the war. My critics 
the risk of parts having will now tell me that they soon changed to pneumatics whea- 
’ ever they could get them. This is true, but one must bear ia 
mind that the German undercarriages are not as shoek-at- 
sorbing as ours, and the fact remains that the German wheels 



to replace them except at the cost of over £200. I can only 
say that those manufacturers who are not prepared to guar- 
antee their goods for the purpose for which they were pur- 
chased will be left without orders as soon as opportunity 
occurs. I am glad to say that there are signs of some manu- 
facturers of machines taking some of the responsibility for 
their design. 

In the interests of aircraft manufacturers I should like to 
sound a modest note of warning to the effect that they should 
not let history repeat itself by forcing the air transport com- 
panies into manufacturing their own machines, due to high 
prices, as has been the case with other forms of passenger 
transport. They must bear in mind that it is difficult for a 
manufacturer to retaliate, since he must make his machines 
suitable for as many markets as possible and therefore cannot 

To my mind the price of the present day machine is al- 
together too high, although efforts seem to have been made to 
reduce the price. With the present wood construction, which 
still presents outstanding advantages, I am sure a lot more 
can lie done. The all-metal machine seems as far off as 
ever, and I doubt very much whether it will ever be nearer 
than a composite of metal and wood. 

Notwithstanding the many times I have expressed mv candid 
views on such questions as engine installation, cowling, con- 
trols, etc., I find very little improvement today in most of 
the latest designs of airplanes: and the war-type practice in 
many cases appears to be very deep rooted. 

Detail Design 

Also there still appears to be a strong tendency in design 
to pnt appearance, in the way of pleasing exterior lines, be- 
fore utility and service. In the design of the various metal 
clips and fittings on our airplane I plead for the use of 
ordinary commercial mild steel plate, which after working 
only the crudest annealing. Tn’ speaking of the pro- 
T St.:.u a.. ... „ wca ther-proof propel'ei 


peller, I think that it is r .._. 

in transport service. A metal propeller fills the 
not weigh too much or absorb too much power, but I think 


: 14 passengers 


comparisons. One of the best known modern airplane en- 
gines costs £6,000 p<* ton. Complete machinery, including 
boilers and all auxiliaries, for a 35-knot destroyer costs orly 
£200 per ton. Complete machinery, including boilers and ill 
auxiliaries, for a 25-knot cross-channel vessel costs about £90 
per ton. I am told that the reason for the high cost of the 
airplane engine is due to the expensive material and the stall 
more expensive testing and heat treatment. If this is a fact 
then we must sacrifice 20 per cent of the engine weight and 
get down to an article which will appeal to the commercial 
engineer, an engine which will run 30,000 miles without over- 
haul, and T am sure that one giving such results could soon 
be evolved if the type tests for these engines were made on 
the time table basis. I suggest that three 3-hr. . stretches a 
day with one hour’s interval between, during which time the 
engine must not be touched; the engine to start at the same 
hours every day until 300 hr. is reached, ten minutes being 
allowed before the time table time for starting and warming 
up to full power. The three-hour stretches should comprise 
10 min. at the start at full power, then 75 per cent full power 
for the remaining 2 hr. 50 min. The engine that can stand 
up to this test, even if its price is not lower than say 25 
per cent below present prices, will fill the bill. 

— Paper read before the Royal Aeronautical Soelety 


Bids for Naval Spotters 


which are not revealed. , . .. 

spotting the fire of the guns of the fleet, and it is believed 
they will be small fast craft carrying two or three men. 
Detailed plans of the new seaplanes have been submitted to 
” ' that they can make definite bids 


does for three each, though the total number t. 


Soaring Flight and Soaring Aircraft 

A Review of the Progress Achieved in Soaring Flight 
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Langley Field Wind Tunnel Motor Regulator 

N.A.C.A. Develops Motor Regulator which Practically 
Solves Problem of Constant Propeller Speed in Wind Tunnel 
By D. L. Bacon 


The accuracy of physical measurements and the time con- 
sumed in making them depend very largely on the magnitude 
of any fluctuation which may take place with respect to time 
in the quantity to be measured. If two or three observations 
of related quantities are to be made simultaneously, the time 

ficient to introduce serious errors. If these fluctations are of 
sufficiently short and regular period the mean value of the 
desired quantity may be estimated very closely by a skilled 
observer. If, on the other hand, the fluctations are very ir- 
regular, varying both in period and intensity, accurate reading 
is impossible and much time is consumed in taking even ap- 
proximate measurements. 

Wind tunnel experiments often involve the measurement of 
three or four variables in addition to the air speed and as 
these are likely to be either square or cube functions of the 
speed, any large variation or uncertainty in the latter must 
be fatal to the efficient operation of the tunnel. 

The main disturbances of air speed in a wind tunnel may 

1. Chnnges in speed of the propeller shaft traceable to 

2. Turbulent and erratic air flow, including particularly 
the formation and breaking of eddies in the returning stream 
of air. 

3. Changed resistance of the tunnel to the passage of air 
because of changed attitude of the model being tested, re- 
quiring change in propeller r.p.m. for same air speed. 

The first of these must undoubtedly be corrected before the 
others can be successfully dealt with. 

Temporary Power Plant ** 

During the first year of operation of the National Advisory 
Committee’s wind tunnel, the only available sources of electric 
power were a pair of 25 Kw gasoline-electric searchlight gener- 
ators equipped with centrifugal governors and a 200-300 hp. 
dynamometer driven by a twelve cylinder Liberty engine. 
These supplied current at 250 volts to the wind tunnel drive 
motor, rated at 300 hp. for one hour, with a base speed of 
250 r.p.m. at full field strength: by weakening the field the 
speed could be raised to a maximum of 1400 r.p.m. Control 
was obtained through contactors and armature and field 
rheostats manipulated from the experimental chamber. 

A Veeder liquid tachometer driven from the propeller shaft 
served to indicate variations as small ns one revolution in 1000. 
It was thus possible to compare the relative steadiness of two 
sources of power with considerable exactness and without 
having to rely merely on the judgment of observers. Pre- 
liminary experiments showed that electrical measurements of 
the supply current and voltage were useless as a means of 
comparing the steadiness of motor speed. 


Original Speed Variations 

The characteristics of the temporary power plant units 
may be given as follows. The 25 kw. generators when operated 
singly had a tendency to hunt, apparently due to faulty 
manifolding and to insufficiently rapid governor action. Al- 
though they could hold a nearly constant voltage when carry- 
ing a resistance load they were incapable of carrying the wind 
tunnel motor for a period greater than 30 seconds without 
its changing by at least 1 per cent in speed while changes of 
5 per cent were frequent and 10 per cent were not unusna'. 
With both machines in parallel the fluctuations occurred more 
frequently but their magnitude remained approximately the 
same as with a single generator. 

The Liberty engine, having no governor, was controlled by 
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a mechanic who set the throttle to hold approximately constant 
voltage for changes in load. He made no attempt to follow 
slight changes in voltage while the tunnel was operating at a 
supposedly constant speed. When delivering 100 hp. or over 
and with everything in first-class condition this power was 
occasionally very good, holding the wind tunnel shaft speed 
constant within 0.5 |<Sr cent for considerable periods and some- 
what closer than this for a few seconds. It had the serious 
disadvantage however of seldom coming back to its original 
speed after a fluctuation but of settling down to some new 
speed instead. This made it essential to keep a man con- 
stantly at the control rheostat prepared to correct the speed 
after * each excursion. If any of the spark plugs fouled 
through long idling which was frequently the case, the pro- 
peller speed usually became so eriatic that the engine had to 
be shut down and the plugs cleaned before continuing the 
tests. 

The Elimination of Variations in Shaft Speed 

The new power installation * uses a 200 kw. synchronous 
motor generator which is supplied from the local power-house 
four miles away by a three-phase 60-cycle 3450 volt line on 
which this motor generator set is the greatest load. 

The control system is rather complicated in its detail wiring 
diagram but the accompanying schematic diagram will serve 



to illustrate the principles of operation. The synchronous 
motor generator set is shown with two direct connected ex- 
citers A and B, while the exciter C is direct connected to the 
propeller motor shaft. 

Assume the set to be running. Then exciter .4, whose volt- 
age is maintained constant by the regulator .4, is seen to be 
furnishing constant excitation to the synchronous motor, the 
wind tunnel motor and the pilot generator C. This pilot 
generator by acting upon the solenoid of regulator B, governs 
the voltage of the exciter B and hence the field strength of 
the D. C. generator, the D. C. line voltage, and consequently 
the speed of the wind tunnel motor. 

More explicitly: the voltage across the terminals of pilot 
generator C is proportional to the speed of the wind tunnel 
propeller shaft. If for any reason the r.p.m. of the pro- 
peller and motor drop off the voltage of C likewise decreases 
and actuates the regulator B to increase the field on exciter B 
and thus raise the voltage of the mnin generator which tends 
to restore the speed of the propeller to the original value. 
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The system is thus in a very stable state of equilibrium. 
To set the motor for any given speed the field of exciter C is 
adjusted to suit by means of the two rheostats shown in its 
field circuit. 

The regulator armatures are adjusted to vibrate, normally, 
about five times per second, which means that the speed cor- 
recting impulses occur with the same frequency. It is obvious 
that no distrubing jpfluenee can act for an' appreciable length 
of time without engendering its own remedy. The apparatus 


as now adjusted suffices to hold the propeller speed constant 
to within plus or minus two revolutions per minute when 
running at 1000 r.p.m. and somewhat closer at lower speeds. 

The problem of obtaining practically constant propeller 
speed having been solved, there still remain the two other 
disturbing factors of erratic air flow and interference of the 
model with the air velocity. The methods used to eliminate 
these disturbances will be outlined in another note. 

— N.A.C.A, Technical Note No, Si 


Notices to Aviators 

Issued by Hydrographic Office, U. S. Navy 


Colorado 

Englewood — Landing field. — An emergency landing field has 
been established at Englewood, Colo., 4 miles south of Denver; 
the field is owned by J. M. Haldeman. 

The field contains 80 acres with long axis north-south. 

The land is rolling, well drained and free from trees. 

A wire fence incloses the north, east and south sides; tele- 
phone wire along the roHd on the north and east sides. 

The altitude of Englewood is 500 ft. 

Prevailing wind, southwest. 

Gas and oil may be procured either from Denver or Little- 
ton, both four miles distant. (N. A. 12, 1921.) 

Florida 

Facilities for the operation of seaplanes. — The following 
information concerning facilities for the operation of sea- 
planes at the below-mentioned ports has been received from 
the Commandant of the U. S. Naval Air Station, Pensacola, 
Florida, under date of Nov. 2, 1921 : 

Si. Petersburg. — Latitude 27° 45' N., longitude 82° 38' IV. 

Anchorage :- -There is ample water for anchorage of sea- 
planes ranging in depth from 1 ft. up to 20 ft. Holding 
ground is good ; beach not suitable for beaching planes. There 
is a sheltered inner harbor in the southern part of the town, 
but the channel leading to it is somewhat narrow for large 
seaplanes to maneuver under unfavorable conditions. 

Supplies: — Gasoline and oil may be obtained from a wharf 
in the inner harbor from hose lines, also from the wharf in 
the outer harbor from tank * wagons. There are two private 
seaplane hangars at St. Petersburg from which minor spare 
parts and repairs could probably be obtained. 

Communication : — Telegraph station and Navy radio station. 

Miami , — Latitude 25° 46' N., longitude 80° 11' W. 

Anchorage : — Good anchorage in depths from 1 ft. to 10 ft. 
A sheltered anchorage can be obtained in the Miami River. 
Several very shoal spots exist which must be avoided in taking 
oil and landing. 

Supplies: — Seaplanes may obtain gasoline and oil from a 
gasoline dock in the Miami River. The river is quite narrow- 
and somewhat difficult to navigate by large planes in unfav- 
orable winds. Several civilian aviators operate planes at 
Miami, and it is probable that minor parts and repairs could 
be obtained from them. 

Communications : — Telegraph and Navy radio stations. 

Titusville. — Latitude 28° 36' N., longitude 80° 49' W. 

Anchorage: — Shore is unsuitable for beaching planes. 
Holding ground is good. There is no inner harbor in case of 
heavy weather, but a lee can be obtained for winds from any 
direction. 

Supplies: — Gasoline and oil may be obtained from the gas 
filling station conspicuously located at the end of a dock. The 
wharf is easily approached from all directions. No aviation 
supplies are available. 

Communication : — Telegraph office open only during the 

St. Augustine. — Latitude 29° 54' N-, longitude 81° 11' W. 

Anchorage : — Beach is unsuitable for docking. Good an- 
chorage exists in sheltered waters with good holding ground. 


Supplies : — Gasoline and oil may be obtained from boats. 
So far as is know-n no aviation supplies are obtainable. 

Communication : — Telegraph. 

Feruaudina . — Latitude 30° 40' N., longitude 81° 28' \V. 

Anchorage : — No suitable beach for docking planes. Avail- 
able anchorage space has a depth of 30 to 60 ft. Ample room 
for taking off in all directions may be had by taxi-ing a short 
distance. 

Supplies : — There are two gas-filling docks from which gas- 
oline and oil may be obtained. The directions of approach to 
the docks is limited and might cause. embarrassment in unfav- 
orable weather. No aviation supplies are available. 

Communication : — Telegraph, not open' after 6 p.. m. (N. A. 

12, 1921.) 

Seaplane route from Atlantic to Gulf ports . — To shorten 
the trip by seaplane from Atlantic ports to Gulf ports and 
vice versa the following route across Florida has- been used 
and found practicable. From Jacksonville, Fla., up the St 
Johns River to the head of Lake George; thence on a south- 
westerly course over Lake Kerr, Lake Bryant, Lake Weir, to 
Pauasoffkec Lake; thence on a westerly course across Tsaln 
Apopkc Lake: and thence to Crystal Bay, just north of St. 
Martins . .cys. The total distance overland, from Jacksonville 
to St. Martins Keys is about 130 nautical miles, with a max- 
imum distance between landing places of 13 miles. Landings 
could be made on all the lakes in this chain, hut some diffi- 
culty might be encountered in taking off large boats from the 
smaller ones. (N. A. 12, 1921.) 


Burlington — Lake Champlain — Landing for seaplanes . — 
The commanding officer. United States Naval Air Station, 
Rockaway Beach, Long Island, reports that a landing for 
seaplanes can be found at Burlington, Vt., on Lake Cham- 
plain, in any depth of water from 0 to 40 fathoms, sand 
bottom, with excellent beaching facilities. 

Obstructions consist of breakwater, small boats and a few 
fish stakes placed wide apart. 

Landmarks: — Breakwater and lighthouse. 

Supplies: — Gasoline, oil and fresh water, but no plane 
supplies; garages. 

Noth. — B urlington is a good place to go with either land 
or seaplanes; altitude sitould be about 4000 ft. Follow the 
Hudson to Glens Falls, then jump over to Lake George; do 
not follow the canal. There is good water all the way except 
small stretches of the Hudson above Albany and 15 or 20 
miles of land between Glens Falls and Lake George. (N. A. 
10, 1921.) 


Ynrktown — Aviation activities discontinued . — The following 
information 1ms been received from the Chief of the Bureau 
of Aeronautics, Navy Department: 

Aviation activities have been discontinued at Yorktown, Va. 
This field will now be available only as an emergency landing 
field. 

Gasoline, spare parts, etc., w-ill not be available. 

( See Notiee to Aviators 7 of 1921.) N. A. 11, 1921.) 
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Naval Air News 

Additional appropriations for the purchase of small tracts 
in connection with present naval air stations is sought by 
Secretary of the Navy Denby of Congress, in order to clear 
up titles in several instances, and make it possible to dispose 
of certain lands held by the Navy during and since the War. 
Authority to purchase parcels of land adjacent to the air 
stations at Chatham, Mass., Lakewood, N. J., and Galveston, 
Tex., was sought in Secretary Denby’s letter to the Chairman 
of the House Appropriations Committee. 

A 200 acre tract of land at Quantico, Va., is sought for 
Marine flying purposes and $20,000 is needed it was said; 
which would be an economical expenditure, there being no 
other land available in the vicinity. 

• * * 

Lieut. R. G. Penoyer, Naval Aviation, has received his 
orders to proceed to Germany in connection with the con- 
struction of a large commercial airship for the Navy. He 
will leave this country in February, probably with Comdr. 
Z. Lansdowne who will relieve Lt. F. P. Culbert, Asst. Naval 
Attache for Aviation at Berlin, Germany, who has just re- 
turned from abroad and Lieutenant Fulton of the Aviation 
Construction section. 


Conference on Nomenclature 

A conference of government experts on aviation was called 
on Feb. 3 by Joseph S. Ames, of the National Advisory Com- 
mittee for Aeronautics to revise the aeronautical nomenclature 
in accordance with a resolution of the Committee. Letters 
inviting the attendance of representatives were sent to the 
Army Air Service, the Naval Bureau of Aeronautics, the 
Bureau of Standards, the Air Mail Service, the Society of 
Automotive Engineers, the American Society of Mechanical 
Engineers and the Aeronautical Chamber of Commerce. 

It is believed that the meeting will be held within two weeks 
time, although a definite date has not been set. The standard 
terminology issued for aviators and those interested in aero- 
nautics by the National Advisory Committee in 1919 will be 
revised and augmented with new terms and definitions. 


McCook Field Asks for Bids 

The Engineering Division, Air Service, at McCook Field, 
has asked aircraft constructor's to submit competitive designs 
for a new type long range bomber to be powered with two 
700 hp. engines and with ability to carry from 5,000 to 6,000 
lb. of bombs, with a range of from seven to eight hours. 

The new bomber is intended for operations at sea against 
hostile warships. It is under-stood that awards on the designs 
will be made on April 5. Three machines are to be ordered 
from the company submitting the best design, in addition to 
a cash award. Additional cash awards are to be made to 
companies submitting other approved designs. 


Swiss Soaring Competition 

A soaring flight competition is to be held by the central 
section of the Swiss Aero Club at Gstaad, Bernese Oberland, 
from March 8 to 15, 1922. In connection with this meeting 
a course in soaring flight instruction is being arranged on the 
site, beginning Feb. 15, next. 


Fast Flight of Loening Flying Boat 

A fast flight was made on Feb. 5 by former Lieut. Comdr. 
David McCulloch when he piloted a Loening Flying Yacht 
from Miami to Palin Beach, Fla., in 40 min. Pilot McCulloch 
carried as passengers Gen. T. Coleman Dupont, former Post- 
master General Will H. Hays, and William Erb, an associate 
of Mr. Dupont. The distance between Miami and Palm Beach 
is about 90 miles. 





CALIFORNIA 

SAN FRANCISCO, CALIFORNIA 
EARL P. COOPER AIRPLANE & MOTOR CO. 

ILLINOIS 

CHECKERBOARD AIRPLANE SERVICE 

FOREST PARK. ILLINOIS 

INDIANA 

One of the largest and best equipped flying fields 
in the United States. 

CURTISS-IN DIANA COMPANY 

Kokomo, Indiana 

ALL TYPES OF CURTISS PLANES. 

MASSACHUSETTS 

BOSTON AND SPRINGFIELD, MASS. 
EASTERN AIRCRAFT CORP. 
340 FIRST ST., BOSTON. MASS. 

MINNESOTA 

* WHITE BEAR LAKE, MINN. 

The Twin Cities’ chief summer resort. 

Harold G. Peterson Aircraft Company 
SCHOOL OF AVIATION 

KEW JERSEY N £ W y 0RK A [ R TERMINAL 

8oo Acres — 6 miles from Times Square. 

Learn on ships that cannot tail spin. Planes rented $30. hr. 

CHAMBERLIN AIRCRAFT 

Hasbrouck Heights, N. J. 

NEW YORK A KEW JERSEY 

CURTISS FIELD, GARDEN CITY, LONG ISLAND 
KENILWORTH FIELD. BUFFALO, N. Y. 

FLYING STATION, ATLANTIC CITY, N. J. 

CURTISS AEROPLANE & MOTOR CORPORATION 

NEW YORK 

AEROMARINE AIRWAYS, INC. 

Times Building, New York 

11 Passenger Flying Cruisers — 5 passenger, open and 

enclosed Flying Boats. Sightseeing Tours - Flights to Shore 

and Lake Resorts 

OHIO 

DAYTON, OHIO. 

Supplies, Hangars, Shops and Field i Mile from Dayton limits. 

JOHNSON AIRPLANE & SUPPLY CO. 

OREGON 

LAND OR WATER FLYING 
OREGON, WASHINGTON AND IDAHO AIRPLANE COMPANY 
PORTLAND. OREGON 

PENNSYLVANIA 

Flying School and Commercial Aviation 
Send for Circular 

Official Flying field Aero Club of Pennsylvania 

PHILADELPHIA AERO-SERVICE CORPORATION 

636 Real Estate Trust Building, Philadelphia. 

WISCONSIN 

CURTISS-WISCONSIN AEROPLANE CO. 

FLYING SCHOOL 

Milwaukee Air Port 

GILLES E. MEISENHEIMER 

330 Cl : nton Street Milwaukee, Wis. 

If you are one of the companies in your state having first 
class facilities for passenger carrying, pilots’ training and 
special flights, you should be represented in WHERE TO FLY 
each week. 

26 Consecutive Insertions $20.00 


